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Water in the Upper Klamath Basin 
• Major conflict for decades 

• In 2013, Klamath Tribes won the most senior water  

• Tribal rights are for in-stream flows 

 



Water in the Upper Klamath Basin 
• Western water rights:  first in time is first in right 

• Scarcity = junior water users lose access to water 
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Historic flow Tribal water right



6,900 acre ft 
9,420 acre ft 

1,050 acre ft 

330 acre ft 

2,700 acre ft 

9,600 acre ft 

Negotiated the total streamflow 
increase into Upper Klamath 
Lake of 30,000 acre feet from 

April – October. 





• Digitize polygons around irrigated areas 

• Digitize polygons around unirrigated areas thought to represent 
reasonable ET signatures of irrigated areas if irrigation ceased 



• Extracted irrigated and unirrigated ET depths from METRIC results 

• Net Consumptive Use = Irrigated ET - Unirrigated ET 

• Assume NCU amount = instream flow increase if irrigation is retired 



Sub-basin share of total stream flow increase = 6,900 acre feet 

Month 
Net Consumptive Use 
(% of Apr-Oct total) 

Required stream flow 
increase volume 

(acre feet) 
4 3% 192 
5 12% 821 
6 22% 1,487 
7 26% 1,781 
8 22% 1,495 
9 13% 890 

10 3% 235 
Total 100% 6,900 

Use the pattern of NCU to partition the water use retirement 
obligation for the irrigation season: 

Monthly NCU % x 6,900 ac ft = monthly stream flow volume increase 
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Historic flow Post-settlement flow

Daily post-settlement flow increase =  
stream flow volume increase ÷ days in month 



• Using estimated post-settlement flows: 

o Calculate Qmin5 for each month = average of the five 
lowest mean daily flows in each month. 

o Develop a series of monthly regressions using variables 
describing flows in each month to predict the Qmin5 in 
the following month. 



y = 0.00176x2 - 0.15524x + 133.34176 
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Predicted Qmin5 based on hydrology of previous month (cfs) 

July 1980-2012 

Historic flow Post-settlement flow

Tribal water right Points for fitted curve
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Predicted Qmin5 based on hydrology of previous month (cfs) 

July 

Tribal water right Settlement-based regulatory threshold
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Historic flow Tribal water right

Post-settlement flow Post-settlement regulatory threshold



What motivated the Tribes to be so flexible? 

Permanent Riparian Management Agreements on more 
than 225 miles of streams above Upper Klamath Lake. 



Using METRIC results to implement the agreement 

Irrigated 
target for 

retirement 
– 53 acres 

Unirrigated 
comparisons 

66 acre ft credited to settlement obligation 
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